Genetic engineering of an allosterically based glucose indicator protein for continuous glucose monitoring by fluorescence resonance energy transfer.
Real-time monitoring of blood glucose could vastly reduce a number of the long-term complications associated with diabetes. In this article, we present a novel approach that relies on a glucose-binding protein engineered such that a 20% reduction in fluorescence due to the fluorescence resonance energy transfer occurs as a result of glucose binding. This change in fluorescence provides a signal for the optical detection of glucose. The novel glucose indicator protein (GIP) was created by fusing two fluorescent reporter proteins (green fluorescent proteins) to each end of an Escherichia coli glucose-binding protein in such a manner that the spatial separation between the fluorescent moieties changes when glucose binds, thus generating a distinct optical signal that can be used for glucose detection. By placing the GIP within a dialysis hollow fiber sensor, a microsensor has been developed for continuous monitoring of glucose. The sensor had a response time to sudden glucose changes within 100 s and was reversible. The sensor was shown to have an optional range on the order of 10 microM of glucose.